SUMMARY Relations between previous lactation experience and risks of cancer of the breast and other sites were investigated after follow-up of 50 274 parous women from 1961 
has not yet been settled whether any relation exists between lactation and cancer of the breast and genital organs, and the potential effects of lactation on the occurrence of other cancers have scarcely been studied. Two recent reports' 2 have suggested a possible protective effect of prolonged breast feeding in premenopausal women. Results from other investigations, mostly case-control studies, have been equivocal. 3 However, in a majority of these studies the analyses were based on a rather crude classification of breast feeding experience, which may conceal possible relations, especially if the association with breast cancer is nonlinear.
We here present results from a prospective study of 50274 parous women who, through personal interviews, provided a detailed lactation history as well as information on other reproductive variables. By our follow-up design with use of national cancer registry data, we are able to study effects of lactation on the occurrence of both breast cancer and cancers of other sites. We also avoid problems such as selection and recall bias which may distort results from casecontrol studies. For breast cancer we have previously, from the same cohort, reported a strong inverse association with parity4 and more complex relations with ages at first and last birth.5
Materials and methods
In 1956-59, all women aged 20-69 years by 1 January 1956 in four counties in Norway were invited to attend a screening programme for early diagnosis of breast cancer. Each woman was interviewed according to a standard questionnaire and had a clinical breast examination carried out by a physician. Demographic data and information on occupation were retrieved in advance from the local office for population censuses in each municipality. Married housewives were assigned to the occupational class of their husbands. The questionnaire elicited information on different reproductive variables: age at menarche and menopause, number of full-term deliveries, age at first and last birth, number of abortions, and duration of lactation. Lactation experience for each of the three first births as well as total duration of breast feeding for all births were recorded. Furthermore, a history of breast disease or diseases of the genital organs was registered.
In the county of Nord-Tr0ndelag, three screening examinations were organised, in Aust-Agder two, and in Vest-Agder and Vestfold one examination. The effect of screening has been discussed in a previous report.6 In Vest-Agder, the attendance was rather low (51.7%), and the present study is confined to residents of the three other counties aged 27 The official registration number served as a unique identification of the record for each woman and was used to link follow-up information to our files. Thus, data on cancer cases, obtained from the Cancer Registry of Norway, and complete information concerning emigrations and deaths, from the Central Bureau of Statistics, could be added to the records with information on reproductive variables. Dates of diagnosis and sites of primary tumour were thoroughly checked by the Cancer Registry, and these variables as well as the histological subtype recorded were not revised for this study. The Cancer Registry covers the whole population of Norway, and the registration is practically complete for all sites except non-melanoma skin cancers, leukaemias, and multiple myelomas.7 Cancer cases diagnosed at screening in 1956-59 as well as respondents reporting a history of cancer were not included as cases in the study.
The analyses of incidence of breast cancer were adjusted for age at start of follow-up (with five-year age groups) and urban/rural place of residence, and in special cases other demographic and reproductive variables. The adjustment was made by forming a stratum for each combination of covariables.
After appropriate transformation and grouping of the data,8 stratified logistic regression analyses were carried out according to the procedure described by Thomas and Gart.9 The model assumes that the logit of the probability of getting breast cancer can be expressed as a linear function of a score depending on duration of lactation. For these analyses the respondents were grouped according to duration of breast feeding in months. Thus, categories used for mean duration oflactation per birth were no lactation, durations of 0.1-2.0 months, 2.1-4.0 months, 4.1-6.0 months, 6.1-8.0 months, 8.1-10.0 months, 10.1-12.0 months, and more than 12 months. These categories were assigned scores 0, 1, 2, 3, 4, 5, 6, and 7, respectively. Duration of lactation for the first, second, and third child and total duration of breast feeding were categorised in a similar way. Odds ratios between adjacent groups could then be estimated from the logistic regression analyses. A test for departure from a linear trend allowed assessment of the appropriateness of the model.
Of the 50 274 women followed, 10 646 died and 100 emigrated in the period 1961-80. In the estimation procedure, a crude correction for censoring was introduced by decreasing the initial number at risk by half the number of deaths and emigrations occurring among those who did not develop the kind of cancer under study. The analyses also included a test for interaction between the study variable and the separate variables defining strata. The expected numbers of cases in the various categories under the hypothesis of no association were derived in analyses adjusted for times until censoring.'0 These analyses also produced two-tailed p-values for linear trend.
Results
Of the 50274 parous women, 8.2% reported no lactation, and for 3.3% the total duration of breast feeding was unknown (table 1). Mean duration of lactation per birth differed to some extent between demographic and reproductive categories. A long duration was more common in the older birth-cohorts, in rural areas, and in the counties of Nord-Tr0ndelag and Aust-Agder as compared with Vestfold. Among the different occupations a long duration of breast feeding was especially common for women married to farmers or engaged in farm work themselves, whereas short duration was most common in the group "fishing, ship's officers, and crew". A high proportion (21.9%) of the never-married parous women reported no lactation. Both total parity and age at first birth showed strong associations with nursing habits. The proportion of women reporting no lactation at all fell from 19.3% among uniparous to 2.6% for women with five or more births. This proportion also increased with increasing age at first birth, from 4.9% for respondents with first birth before the age of 20 to 18.5% for those with first birth at age 35 or later. Although those with late menopause tended to report somewhat longer duration of lactation, neither age at menopause nor age at menarche was strongly related to duration of nursing.
We observed no significant trends in risk according to mean duration of lactation for cancer of the breast and genital organs (table 2). For breast cancer both women with short and long duration of nursing had lower risk than those with intermediate mean duration. Such nonlinear associations still obtained in analyses with additional adjustment for occupation, age at menarche or menopause or age at first birth. Similar tendencies were noted in separate analyses of associations with duration of breast feeding for each of the first three births (figure). For the first and the second child, women reporting no lactation or a very short duration had lower risk than those with Gunnar Kv&le and Ivar Heuch 
